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[ Vectors |

4. Law of Parallelogram of Vectors: - The
Important tipS & Concepts : resultant of two vectors @ & b at an angle 0 is
. ) ) R= \/a2 +b? +2abcos 6 and R is represented
1. Unit Vector: - The vector of mag:r,mtude unity, by the diagonal of parallelogram.
used only for direction. a= % Ji,J.k are The angle o of R with a
|a| bsin©
. tano = ————
three mutually L unit vectors along X, Y & Z a+bcosO
axis resp. The unit vector along O4 in XY B c
plane is OA =i cos 0+ jsin® if i, denotes
East & North resp. then unit vectors —
Y
/
/
A S,
O a ,I A
Rypxx=a+b when0=0
0 Ryin=a—b when 6 =180
fe) X The resultant of two vectors @ & b can lie only
between Ryax & Rmin
Dot Product of Vectors: - a - b = |a||b| cos 6
b-a=a-b
W f~f:}'-]’:l€-1€:1,ifthe two vectors are L,
thena-b=0
b
o o) 9
along N-E is 1\7_] a
2
i+ Cross Product: - a x b =|a||b| sin 6 7
along N-W is \/_ (bx a)=—(ax b)
2 ~ N ~ A ~ ~ A A
A ixj=k, jxk=i, kxi=j
I Sy | A A A A
along S-W is B etc. ixi=jxj=kxk=0 if the two vectors are
parallel then a X b =0
2. Equal Vectors: - b = a, if (i) |b| = |al, (ii) both Ifa= ai+a,j+ask andb= bi+b,]+bsk
are | | along same direction. then a - b= a;b; + a>b, + azb; and
3. Opposite Vectors: - b=—a, if (i) [b| = |al, (ii) Lok
both are | |l but direction are opposite. axb=la; a, ay
by by, by




=i(ayby—byas)— j(ai bs—byas) + k(a b,
- by ay)

andifa & bare L"thena-b=0

ie. Cllbl + a2b2 + a3b3 =0

and if @ & b are parallel, thena x b =0

a, _a; _as

i.e. = =
by b, b
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8. The unit vector Ltobotha & bis n=
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9. Resolution of vector a into L Components

a= a,i+a,j where a,=acos0

ay=asin
a Z
y a

ax

10. Resolution of vector in any direction

a’

a ad a
sinf sino  sin(180—a+p)

asin o

sin(a. + )

e a = asin 3 o=
sin(a.+B)

11. Position Vector of a point P (X, y, z) in space

OP=r= xf+y}+zl€

loP| = |/x’ +y2 +z8 =7
op=2L
or|

12.

13.

P(x 2
T
7 X
2z
. Ao X2 S T : ;
i.e. OP=—i +Z +—k , direction Cosines of
r r r
X
OP=rarecosa= —, cosB:Z,
r r

z
cosy= —
,

and cos® o + cos® B + cos’ y =1

PQ=PV. of Q—P. Vof P
op

ie. PO =00 -

Applications of Product in Vectors: -

>

(a) Work=F-d
(b) Torquet=rxF

1
(c) Areaof A= 5 |4 x B|

(d) Area of parallelogram = |4 x B| where 4
& B are Consecutive sides of
parallelogram

1
(e) Area of parallelogram = 5 |Cx D|of C&

D are Diagonals of parallelogram



Conceptual Questions (Screening Special)

1.

A vector has both magnitude and direction.
Does that mean — anything that has magnitude
and direction is necessarily a vector.

For any arbitrary motion in space, which of the
following relations are true:

- () +V() . F(ty)-r()
(a) vav - 2 (b) vav - t2 _tl
(©) (1) = ¥(0) +af

(d) 7(t) = F(0) +v(0) +%az"2

V() -()
ty —t

(©) dg
Can a force directed east ever equal to force
directed south?

Can a vector be zero when of its components is
not zero while all the other components are

zero?

Is velocity of light a vector or a scalar?

PART — A

In the figure, two vectors 4 and B making an
angle 0 with each other are shown. Draw a
diagram showing 24 — B.

A vector P has magnitude 2 and another vector
Q has mag. 3. They are | each other. Find the
magnitude of 2P + Q and draw the diagram,
find its direction also.

It is possible that the magnitude of the sum of
two vectors of equal magnitudes is equal to the
magnitude of each vector?

A body is moving with a uniform velocity 10

m/s on a circular path of 2:0 m diameter.

Calculate

(1) The diff. between the displacement and
distance covered in half round

(i) The magnitude of change in velocity (a) in
half round. (b) in one-fourth round.

6.

11.

Which of the following quantities are
independent of the choice of orientation of the
co-ordinate axes:

A+ §,3Ax + ZBy , |;1 +B- é|, angle  between

B and C and AA4. Where X is a scalar.

Prove that ;1-(;1><§) =0.

If ;1, B, Care mutually perpendicular, show
that C x (;1 x B) =0. Is the converse true?

A vector is not changed if

(a) Itis rotated through an arbitrary angle
(b) It is multiplied by an arbitrary scalar
(c) Itis cross multiplied by an unit vector
(d) Itis slid parallel to itself.

If three vectors add up to zero, must they all be
in the same plane?

The resultant vector of P & O is R. on
reversing the direction of @, the resultant
vector becomes S show that R + §* = 2(P* +

0"

The resultant of two vectors u & v is
perpendicular to vector u# and its magnitude is
equal to half of the magnitude of vector v, find
out the angle between u & v.

The velocity of a body is 100 km/hr, 30° west
of south. Find the North & East Component by
drawing vector diagram.

The x and y Components of vector 4 are 4 and
6 meters. The x and y Comp. of vector (4 + B)
are 10 meters and 9 meters resp. Calculate for
vector B (a) its x and y Components (b) its
length (c) the angle it makes with x-axis.



10.

11.

12.

13.

14.

15.

16.

19.

20.

Find the unit vector L to both i +j'+l€ and
i+]

If A = B + C and magnitude of A,B & C are 5,
4 & 3 units. Find the angle between 4 & C

A person moves 30m North, then 20m East
then 3()\/5 m  South-West, Find his

displacement.

If F= 4i =3 . The vector L to Fis ............
() 4i+3] (b) 6i (c) Tk (d) 3i—4]

A particle is moving eastward with a velocity
of 5 m/s. In 10 sec the velocity changes to 5

m/s, northwards. Find the average acceleration
in this time.

The point of application of a force F

Lot

5i—3j+2k is moved from r; = 2§ +7+2

tor,= 5 +2j+ 3k. The work doneis .........

A force F = 4f—5j+3l€ is acting at a point
=i +2}'+3l€. The torque acting about a

point r, = 3;—2}’—312 1S ..

Three vectors 4, B and C satisfy the relation
A-B=0and A4 - C=0, the vector A4 is parallel
0.

b C

©B-C (dBxC)

. IfA=1 Acos®- jAsin 0 be any vector.

Another vector B, which is normal to 4 can be
expressed as

(a) i Bcos®— jBsin®
(b) i Bcos O+ j Bsin 0
(©) i Bsin®— chosG
(d) i Bsin®+ ] Bcos @

L IfP=i+2j +3kand Q= 3{ —2j+k then

find the area of parallelogram of sides P & Q.

IfA=2i+3j+4k andb=4i+3j+2k,
find the angle between a & b.

IfA=2{-3j+7k,B=i+2k,C= j—k.
FindA - (B x C).

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

i & j are unit vectors along x and y axis resp.
What is the magnitude and direction of the

vectors i+j and {—j. What are the

Components of vector A =2/ + 3 j along the

direction of i + jand i — j ?

Establish the following vector inequalities -
(a) la+b|<|a|+1[b] (b)la+ b= ]|al—|b]
(c)la—b|<|a|—[b] (d)|a—b|=|a|-I|b|

Three vectors are given by @ =37/ +3 j—2 lg,

b=—i-4j+2k,c=2i+2]+k find
(@a-(bxc) (b)ya-(b+c)
(c)ax(b+c)

At what angle must the two forces (x + y) and
(x — y) act so that the resultant may be

Surface is -

(a) Scalar

(b) Vector

(c) Neither scalar nor vector
(d) Both scalar and vector

Determine the magnitude of vector having
initial point P (x;, y;, z;) and terminal point
Q(st V2, ZZ)'

The sum of the magnitudes of two forces
acting at a point is 18 and the magnitude of
their resultant is 12. If resultant is at 90° with
the force of smaller magnitude, what are the
magnitudes of forces?

The sum of the three vectors shown in figure is
zero. Find the magnitudes of the vectors O B
and OC .

Let 4and B be the two vectors of magnitude
10 unit each. If they are inclined to the X-axis
at angles 30° and 60° respectively, find the
resultant.

Refer to figure. Find (a) the magnitude, (b) x
and y components and (c) the angle with the X-

axis of the resultant of O 4 ,B C and DE .



31.

A
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What are the properties of two vectors a and b
such that

(a) atb=canda+b=c;

(b) atb=a-b

600

32.

33.

(c) a+b=canda’+b’=c?

A vector B, when added to the vector C=3-01
+ 4-0 j, yields a resultant vector that is in the
positive y direction and has a magnitude equal
to that of C. What is the magnitude of B?

If d,fﬁ are unit vectors and 6 is the angle
between them show that

1 1|~ =
sin—0=—|o—
2 2 B|




